IL-1,IL-18

|

IL-IR or
IL-18R

Luisa Barboza, IDIC-ULA 2015




Definicion y caracteristicas del sistema
Inmune innato

Componentes del sistema iInmune innato:
parreras, sustancias solubles, celulas

Reconocimiento de patrones asociados a
patogenos

Receptores de reconocimiento: descripcion,
senalizacion,regulacion y modulacion de
respuesta inmune adaptativa

Reconocimiento por elementos solubles
Inflamacion y respuesta antiviral _
Conexion del sistema innato y adaptativo
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Antigen

Respiratory
tract
Mediastinal
nodes

Gastrointestinal |
tract

—1 Mesenteric |
| nodes

Arterial
circulation




Adaptive immunity

e resvussin inmuns

Nature Reviews | Cancer
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fop

tissue macrophage  tissue dendritic cell

© N\ Ie)

Normal flora
Local chemical factors
Phagocytes (especially in lung)

/\/W\N

blood vessel

@ <+ O

Wound healing induced
Antimicrobial proteins and peptides,
phagocytes, and complement destroy

invading microorganisms

Complement, cytokines, chemokines
Phagocytes, NK cells
Activation of macrophages
Dendritic cells migrate to lymph nodes
to initiate adaptive immunity
Blood clotting helps limit spread of
infection

Infection cleared by specific antibody,
T-cell dependent macrophage
activation and cytotoxic T cells

Inmunobiologia de Janeway. 2012. 8ed




Janeway C.A. And Medzhitov R. Ann Rev Immunol, 2002. 20:197-216

SISLSINCRNIIE Juru ro

Sistema muy conservado y
evolucionado

Tiene como lecho una
respuesta inflamatoria
iniciada por macrofagos,
polimorfonucleares y
mastocitos a traves de
receptores de la immunidad
Innata

Los defectos en este
sistema son raros y casi
siempre letales

Reconocimiento de
patdgenos mediado por
receptores: PAMPs (LPS y
CpG de ADN bacteriano)

Hime 1o present (miillon years)

250

450 1

750

900 -

—
Mammalia Antibody, T cells

MHC

Feraon Thymus, spleen

Reptilia Lectins and other PRRs

Antimicrobial peptides
Amphibia
Osteichthyes

(bony fish)
ik bial Chondrichthyes

(sharks, rays)

S
Agnatha _
(jawless fish)

=

Variable lymphocyte receptors (lg type)

Complement {(CCP,ACP, LCP, C3, MAC)

No antibody or T cells

MHC? Thymus? Spleen?

Variable lymphocyte receptors (LRR type)
Complement (ACP LCPC3)

Lectins and other PRRs

Antimicrobial peptides

Arthropoda

(insects)

Protochordates
(sea squirt)

Annelida
(earthworm)

Mollusca

Echinodermata
(sea urchin)

Deuterostomes Protostomes

Coelomates

Ne antibody or T cells

No variable lymphocyte receptors?
MHC?

Lectins and other PRRs
Antimicrobial peptides
Complement in some (all?)

Porifera
(sponges)

o I = Acoelomates



TABLE 4-1 Specificity of Innate and Adaptive Immunity

Innate Immunity

Adaptive Immunity

Specificity For structures shared by classes of microbes {pathogen- For structural detail of microbial molecules {antigens); may
associated molecular patterns) recognize nonmicrobial antigens
: Different
Different microbes
microbes
Identical /[ o
Uipicidiaas Distinct ‘
P antibody
molecules
Receptors Encoded in germline; limited diversity (pattern recognition Encoded by genes produced by somatic recombination of

receptors)

methionyl

receptor receptor

receptor

Mannose Scavenger

gene segments; greater diversity

Distribution of
receptors

Nonclonal: identical receptors on all cells of the same lineage

Clonal: clones of lymphocytes with distinct specificities
express different receptors

Discrimination of self
and non-self

Yes; heaithy host cells are not recognized or they may
express molecules that prevent innate immune reactions

Yes; based on elimination or inactivation of self-reactive
lymphocytes; may be imperfect (giving rise to
autoimmunity)

Janeway C.A. And Medzhitov R. Ann Rev Immunol, 2002. 20:197-216. Abbas, 2012




LOoMbonNnente:

e la inmunicdaa Innatsas

B __ A A A A A A Saan _ A 3 A & a A

Combonente

Funcion

Barreras

Capas del epitelio

Prevenir la entrada de microorganismos

Defensinas, linfocitos intraepiteliales

Muerte de microorganismos

Células efectoras circulantes

Neutrofilos Fagocitosis temprana, muerte de microorganismos
Macréfagos Fagocitosis, muerte de microorganismos, activacion de respuesta inflamatoria
Células NK Muerte de células infectadas, activacién de macréfagos

Proteinas efectoras circulantes

Complemento

Muerte de microorganismos, opsonizacion, activacion de leucocitos

Lectina de union a manosa (colectinas)

Opsonizacion, activacion del complemento

Proteina C reactiva (pentraxina)

Opsonizacion, activacion del complemento

Factores de coagulacion

Compartalizacion de tejidos infectados

Citocinas

TNF, IL-1, quimiocinas

Inflamacion

IFN-a.y B

Resistencia a infecciones virales

IFN- y

Activacion de macrofagos

IL-12, 1L-18, 1L-23

Produccién de IFN-y por NK'y células T

IL-15

Proliferacion de células NK

IL-10, TGF- B

Control de la inflamacion
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Dysregulated
immune response

®

Microbial dysbiosis

Deteccion de microorganismos y primera linea de defensa
frente a la infeccion e invasion

Regulacion de la inflamacion

Mantenimiento de la homeostasis inmunologica

Activacion e instruccion de la

respuesta inmunitaria adaptativa



Medzhitov R, Natur Rev Immun, 2001, Akira S and Takeda K, Nature review in Immunology, 2005

Macoroclrmnlanto Inrnuns nnzeo

Basado en el reconocimiento
de productos constitutivos
conservados

Pertenepientes_a vias
metabolicas unicas a los

microorganismos y ausentes

del hospedador, esenciales
para la sobrevivencia del
microorganismo, Ej: LPS,
lipoproteinas, peptldogllcano
y acido lipoteicoico

Permite la identificacion de
“huellas dejadas por los
microorganismos”, ausentes
del hospedador: sensores de
la presencia de infeccion

Neutrophil

Maonocyte
TLR4
D ] \ a > J%
) y Ctg [
oo A
TLRS - Macrophage e
TLR2 /Z? TLR4 = = %} 5
' @,_,,\ - Dectin 2 34 A . Dectin |
. .:7 % ol eeo & Cl'] &
Hare® )O Galectin 3 $ﬂ TLRS &% e
' ' L L % MR
£ o L ) /.J-' t\.—
o Dect -rm,ff Y A )
Dendritic cell e
CD4 : o
LR2 \\\?T \\3 & 4
‘ C Cie—t ‘ V ]
| 0 GN - o0
TLR? B TLR?
Y 15 % 0 b
FewR ' f‘_

Nature Reviews | Microbiology

Mihai G. Netea, Gordon D. Brown, Bart Jan Kullberg & Neil A. R.
Gow Nature Reviews Microbiology 6, 67-78 (January 2008)
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onocimiznio de oaigganos vy sus ligandos

Family Member (major ligand)

TLRs TLR1 (triacyl lipopeptides), TLR2 (LTA®, zymosan, lipopeptides), TLR3 (dsRNA, polyl:C), TLR4 (LPS),
TLRS (flagellin), TLR6 (diacyl lipopeptides), TLR7 (ssRNA, R848), TLRS (ssRNA, R848), TLR9 (CpG-
DNA), TLRI1 (profillin-like molecule)
Mannose receptor (ligands bearing mannose, fucose, or N-acetyl glucosamine), DC-SIGN (ICAM-2/3,
HIV gp120, Mycobacterium tuberculosis ManLAM), Dectin-1 (zymosan, -glucans from fungi)
Scavenger receptors Scavenger receptor A (modified LDL, apoptotic cells), CD36 (oxidized LDL, apoptotic cells), MARCO
(modified LDL)
Complement receptors | Integrins [CR3 (1C3b, f-glucan, fibrinogen), CR4 (1C3b, [-glucan, fibrinogen)], gCIgR (Clg), C5aR
(C5a)

[EN-inducible proteins | PKR (dsRNA), OASs (dsRNA)
CARD helicases RIG-I (uncapped 5'-triphosphate RNA), MDAS (polyl:C, dsRNA from EMCYV)
NOD-like receptors NODI (iE-DAP), NOD2 (MDP), 14 NALPs [NALPI (cell rupture), NALP1b (anthrax lethal toxin),
NALP3 (bacterial mRNA, R848, extracellular ATP, uric acid crystals)], IPAF (Salmonella flagellin)
NAIPS (Legionella tlagellin)

3

Complement (3 (carbohydrates and proteins on microbial surfaces), Clq (immune complexes, apoptotic cells)

Pentraxins SAP (LPS, Clq, apoptotic cells), CRP (PC, Clg, apoptotic cells), PTX3 (galactomannan, Clg, zymosan,
apoptotic cells)

Collectins MBL (LPS, LTA, HIV gpl20)

| | PRR citoplasma, [ | PRR membrana

Myeong Sup Lee and Young-Joon Kim Mol. Cells, Vol. 23, No. 1, pp. 1-10 D PRRsolubles



HMacantoras da lza Inmunidad Innzak

@ == Pathogens

Distintas clases de PRR

dentro de ellos estan los T ¢

receptores Toll Sy @y ) ek .

Funciones de activacion de &« 5" TR ‘4
e del S Pattern Recogn.mon
complemento y fagocitosis. g Receptors:

Iniciacion de cascada de AT TLRs, NLRs, RLHs
sefalizacion que conduce a Laed

activacion de la inmunidad
innata

Activacion de inmunidad
adaptativa

Control mediante la
participacion de moleculas
coestimuladoras, citocinas ¢

y quimiocinas (células
dendriticas) Inflammatory Responses




lizacion

Fungal polysaccharide

Bacterial cell <@ LR
wall lipid ‘ %, |Extracellularl

Plasma
membrane

NLR

Viral DNA, % &
Viral RNA © ©
Ay,

Bacterial cell
Bilia wall lipid

°=gvmm RNA

membrane




Akira Shizuo. Curr Opin Immunol, 2003, 15:5-11. dsRNA (virus)
Pasare C. And Medzhitov R. Curr Opinlmmunol, 2003, 15:1-6. Profilin-like molecule l
Goldstein DR. Curr Opin Immunol. 2004)

Takeda K and Akira S. International Immunol. 2005. 17:1, 1-14
Beufler B. Blood 2009 D o v/
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d
N Zymosan (fungi)/
Triacyl lipopeptides (bacteria) I

LPS (bacteria)

Reconocen bacterias, hongos y virus

Reconocimiento de motivos altamente conservados:
patrones moleculares asociados a patdogenos (PAMPS)

13 receptores Toll hasta ahora descritos

ssRNA
" lvirus)
p !
[~ -
e
L%
<
CpG DNA
(bacteria, virus)

Flagellin (bacteria)



Liew F, et al Nature Review Immunol, 5: 2005

=30

TLR

cCITC

4 (pia

Ligandos

Microorganismos blanco

TLR1

TLR2

TLR3

TLR4

TLRS5

TLRG

TLR7
TLRS

TLR9

Triacil-lipopéptidos
Peptidoglucanos
Proteinas unidas a GPI
Lipoproteinas

Zimosan

RNA bicatenario (dsRNA)

LPS
Proteina F

Flagelina

DiaciHlipopéptidos
Zimosan

RENA monocatenario (ssRNA)
RNA monocatenario (ssRNA)
Dinucledtidos desmetilados CpG

Dinucledtidos
Infeccion por herpesvirus

TLR10,11% Desconocido

Micobacterias

Bacterias grampositivas
Tripanosomas
Micobacterias

Levaduras v otros hongos

Virus

Bacterias gramnegativas
Virus sincicial respiratorio (RSV)

Bacterias

Micobacterias
Levaduras v otros hongos

Virus

Virus

DNA bacteriano
Algunos herpesvirus

Desconocido

iIclad de los recepiores Toll

HSP60,
tibrinogeno

Bacterias
uropatogenas®



Takeda K and Akira S. International Immunol. 2005. 17:1, 1-14 Bacterial Bacterial LPS Bacterial Bacterial
lipopeptides ' peptidoglycan flagellin lipopeptides

TLR1:TLR2, TLR2

Macanioras Toll
(TLR)

Expresados en superficie:
TLR1, TLR2, TLR4, TLR5,
TLR6 y TLR11

Sus ligandos son
componentes de la
membrana microbial:
LPS, lipidos,
lipoproteinas...
Expresados en vesiculas
intracelulares (ER,
endosomas, lisosomas:
TLR3, TLR7, TLR8 y TLR9

Reconocen acidos
nucleicos

Plasma
membrane

~5— Endosome

TLR8 ssRNA

TLR structure

Leucine-rich

repeat motifs
Cysteine-rich
flanking motif

TIR domain



Hacanioras Toll (TLR)

Estructura: /

or
TLR6 TLR2 TLR4 TLRS

Dominio
extracelular rico en
leucina (LRR)
Dominio
intracitoplasmatico
similar al receptor
de IL-1 (TIR)




Peptidoglycan TIR I:IDealh Adaptor
/ domain [Jdomain protein

Sanalizacion via TLR 77

& 7 SN
2 TRIF
TLR7 dsRNA s

. TLRS TLR3

|

- Senalizacion a través de: ?

MyD88, kinasa asociada al 1
receptor de IL-1 (IRAK),

factor asociado al receptor

del TNF (TRAF), Map l

kinasas y (NF)-kB T Nek | '
- TLR3 no emplea la via de AN T o

Endosome

Expression of inflammatory genes: Expression of type |
M D 8 8 -Cytokines (TNF, IL-1, IL-6) interferon (IFN «/f}) genes
y -Chemokines (CCL2, CXCLS8, others)
-Endothelial adhesion molecules 4}
(E-selectin)
-Costimulatory molecules -
(CD80, CD86) I Secretion of type | IFNs I
V v
-Acute inflammation lAntiviraI state [

-Stimulation of
adaptive immunity




Akira Shizuo, Curr Opin Immunol, 2003, 15:5-11.
Medzhitov R, Nature review in Immunoogy, 2001

Maconoolrnlanto da PANMPS
madizdy por TLR
Q0000000000

@ g-ra{n-_negative
. - & « Dacterium
Primer receptor Toll reconocido, “gee0000000®

expresado en macrofagos y -
ceélulas dendriticas
El LPS en circulacion es capturado - jo

por LBP (proteina de union de
LPS). LPS-LBP es transferido a

CD14 en la superficie de _ MD-2
fagocitos. 3

Participacion de la molécula MD2, e TLR4
asociada a TLR4 g macrophage

cytoplasm

© 1999-2007 New Science Press



Medzhitov R, Nature review in Immunoogy, 2001

Y ~

analizacion via TLR4

/)

Peptidoglycan (G+)
Lipoprotein
Lipoarabinomannan
(Mycobacteria)

LPS (Leptospira)

N

LPS (Porphyromonas) LPS (G-)
GPI ( Trypanosoma cruzi) Lipoteichoic acids (G+) Unmethylated
Zymosan (Yeast) RSV F protein Flagellin CpG DNA

MYD88-dependent signal transduction

» Production of pro-inflammatory cytokines ? S ?
TRIF

« Production of IL-12 by dendritic cells TRAM  TIRAP
« Induction of respiratory burst and degranulation
« T helper 1 (Tyy1)-cell differentiation

i I MyD88

interferon-g TNF, IL-1
expression expression

© 1999-2007 New Science Press



Lanzavechiia A and Federica Sallusto, Curr Opin Immunol, 2007

Estudios iniciales mostraron que la estimulacion
simultanea de TLR2 y TLR4 resultd en la
produccion de TNF.

Induccion preferencial de IL12p70

Produccion de mediadores inflamatorios es
incrementada en forma sineérgica a traves de la
estimulacion simultanea de TLRs

La combinacion de sefales de TLR puede resultar
también en una respuesta inhibitoria, Ej: la
produccion de IL-10
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Jesia inmune adaptativa

.
Phagosome/ S AIMHC I

~ t:;m -

TLR 124/
S6n112

Akiko lwasaki et al, Science 2010




TLRs RLRs NLRs
changes in ionic.
N and redox milieu
TLRs 1, 2, 4-6, 10
Endosome
TLRs 3,7-9 RIG|, MDAS othef sensors NOD1, NOD2 NLRP3 AIM2

Cytosol

Nucleus

Nature Reviews Rheumatology 2010, 6, 146-156




NLRs with na CARD or PYD

? ——NACHT— LRR

BIR containing NLRs

L

BIR — NACHT— LRR

CARD containing NLRs (NLRCs)

CARD — MACHT——LRR

NLRCs with additional domains

CARD=AD — NACHT ——LRR

P¥D containing MLRs (NLRPs)

— <000

PYD — MACHT—LRR

MLRPs with additional domains

MLRPFs with no LRR

PYD—— MACHT

O

CARD =—— NACHT——=WD40

r ”~ 2~ -
rReceoior

NLRC3
NLRCS
MLRX1

NLRE (MAIF)

NODA
MOD2 (2 CARDs)
NLRC4

NLRA (CIITA)

NLRP2-NLRPS
MLAP11-MLRP14

NLRP1

PYD—MNACHT— LRR— 7 — CARD

NLRP10

Apaf-1

o~ -, r
25 NLR

bacterial to NOD proteins
Cytoplasmic NOD proteins reside in the Binding of
cytoplasm in an inactive form iinduces regrulmnt ﬂlPI(z. which activates
intracellular bacteria,
muramyl dipeptide
or iE-DAP
NOD1/2
i KK
repeats TAK

)

RIPK2 ‘ .:‘
NFkB kB
Efflux of K- ons from NALP3 dimerization recruits Caspase 1 releases mature
dissociation of ¢ as IL-1 and IL-18 from their
proteins from NALP3 proproteins
cell
damage K* efflux /
“
4\
N N {}
> NALP3 A D
IL-18 e~ cytokine
pyrin 13 D ‘ proproteins
domain O ' =1
PYCARD caspase 1 f
cleavage
caspase 1 active
pro-enzyme caspase 1

Annu. Rev. Immunol. 2011. 29:707. Current Opinion in Immunology 2013, 25:1-3




Inflamosoma

PAMPs @
L
%
Pannexin-1 Nox
P2X7 receptor | T a4
,’Z?:',‘.'-f:"::;-'. \\ ? ? O
> .
-
- i *** ¥Crystallme

ahe, structures

Cathepsms .. ..*; Y

asc QDETITE Caspase-1

i N Inactive
(_PeERediceam Caspase-1 /

Permissive state
| ) /’ Pathogen
L1 4 pore

— @ O IL1p

1

Active caspase-

Annu. Rev. Immunol. 2011. 29:707. Current Opinion in Immunology 2013, 25:1-3



Enferrnedades asociadas

Sindromes

autointfilamatorios.

Eriologic Inflammasome Anakinra
Disease Clinical features mutated agent involvement response
Familial cold Fever, arthralgia, NALP3 overaclive ves
autmnflammatory cold-induced urticaria
syndrome (FCAS)
Muckle-Wells syndrome Fever, arthralgia, urticaria, NALP3 overactive yes
(MWS) sensorineural deafness,
amyluidosis
Chronic infantile Fever, severe arthralgia, NALP3 overactive yos
neurological cutaneons and urticaria, neuralogical
articular syndrome problems, severe
(CINCA, NOMID) amyloidosis
Familial Medirerranean Fever, perivoniis, plewritis, Pyrin overaclive peartial
fever (FMEF) amyloidosis
Pyogenic arthrits, pyoderma | Pyogenic sterile arthritis FSTPIFI OVETACTIVE VES
gangrenosuimn, and acne
svnidrome (PAPA)
Hyperimmunoglobulin [ Arthralgia, abdominal pain, Mevalonare tor be demonstrated ves
syndrome (HILYES) Iymphadenopathy binase
Tumor necrosis factor Fever, abdominal pain, skin THNF-RI to he demonstrated Vs
recepror=|=associated lesions
syndrome {TRAPS)
Systemie juvenile idiopathic | Chronic joint inflammation unknown tor he demonstrated ves
arthritis (SOJIA)
Adulr-onser Snll's disense Arthralgia, fever unknown ter b demonstrated ves
(AOSD)
Beheet's disease Arthralgia, vveitis, ulcers unknown tor be demonstrated ves
Schnirzler's syndrome Urricaria, fever arthralgia unknown tr he demonstrated ves
Gout Metabolic arthritis, pain uric acid activated yes
(MELT
Pseudogout Arthris CEPL activated VEs
Contact dermatitis Urticaria irritants activated unknowmn
Fever ssndrome Fever MALP12 unknown unknown
Hydaudiform mole Hydatid mole NALF? unkiown unknown
Vitihgo Skin depigmentation, MNALPL unknown unknown

ATy

Aﬁnu Rev Immunol. 2009:27:229-65.



Paniidos antmicrobiznoes: Las daiansins

Son polipéptidos de menos de 100 aa con actividad
antimicrobiana a concentraciones fisiologicas. Dos
miembros principales: defensinas y catelicidinas (LL37)
o, B, 0 defensinas: Hoja plegada beta, estructura de
cisteinas con puentes disulfuro

Distribucion: mayor concentracion presente en granulos
de almacenamiento. Células de Paneth en el intestino
delgado. Leucocitos

Actividad contra bacterias, hongos vy virus

Dimerization patterns in human beta-defensins

hBD1 \x\( hBD2 hBD3 = f"”"’

R 3\ f 3 !A /‘V :
= s N 4 {_ G
“ ASD‘ P \\ \)/ \
: / 2 =N - -
= — 2
Arg® | = . /
‘ Asp“_‘ — - Lysn ¢ > =
e o Y » -
» A = Y
T YR L

‘( ¢ =

Ganz Tomas. Nature Review in Immunology, 2003, septiembre: 3.
Mary E. Klotman and Theresa L. Chang, Junio 2006



Table 1| Distribution and source of defensins

Defensin Tissue distribution

HNP1, HNP2  Placenta, intestinalmucosaand cervical
and HNP3 mucus plug

HNP4 Not determined

HD5andHD6  Salivary glands, small bowel, inflamed large
bowel, stomach, eye, female genital tract
(HD5 only), breast milk and inflamed urethral

lumen

HBD1 Oral and nasal mucosa, lungs, plasma,
salivary glands, small and large bowel,
stomach, skin, eyes, mammary glands,
urogenital tract and kidneys

HBD? and Oral and nasal mucosa, lungs, plasma,

HBD3 salivary glands, small and large bowel,
stomach, skin, eyes, mammary glands,
urogenital tract and kidneys

HED4 (Gastric antrum and testes

Cell source

| Neutroghils*lmﬂnﬁcytes, macrophages,

naturalkiller cells, B cells and 10 T cells

| Neutrophils*}

| Intestinal paneth cells ':!and vaginal
epithelial cells (HD5 only)

Epithelial cells*, monocytes,
macrophages, monocyte-derived
dendritic cells and keratinocytes

Epithelial cells*, monocytes,
macrophages, monocyte-derived
dendritic cells and keratinocytes

Epithelial cells*

Synthesis and requlation

Constitutive

Constitutive

Constitutive or inducible, such as by
sexually transmitted infection

Constitutive or inducible in response
tointerferon-y, lipopolysaccharide and
peptidoglycan

Inducible in response toviruses,
bacteria, lipopolysaccharide,
peptidoglycan, lipoproteins, cytokines
(IL- 1, TNF) and growth factors

Constitutive or inducible in response to
PMA and bacteria

*Main cellular source. HBD, human B-defensin; HD, human ai-defensin; HNF, human neutrophil peptide; IL- 1B, interleukin-1B; PMA, phorbol 12-myristate

13-acetate; TNF tumour-necrosis factor.

Mary E. Klotman and Theresa L. Chang, Junio 2006



Bone-marrow promyelocyte Blood neutrophil Tissue neutrophil

([chagocytosis)
Nucleus ER Golgi  Maturing
granule

[ Preprodefensin [l Prodefensin [l Defensin Pathogen

: e , Nature Reviews | Inmunology
HNP: defensina o, péptido de los neutréfilos humanos
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Papsel de lz

Qp— 0 00

1 CXCR4

S defer
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o ©O

HBD2 and HBD3

o0 O
O

Mucosal
epithelial
cell

Immature

4

O

dendritic cell

(@)
© 0 o

A Chemokines an
: cytokines

Infected ——
CD4 T cell . 4

d Macrophage

@

\ Recruitment of
adaptive immune
response

1sinas en la infeccion contra al HIV

v

Mary E. Klotman and Theresa L. Chang, Junio 2006



Macznioras "Scavangar” an
Trirnnleddzidd Lrinziez)

Pertenecen al grupo PRR,
expresados en celulas
mieloides y células
endoteliales

Captura y eliminacion de
elementos propios
transformados (ej: cel
apoptoticas)
Interacciones con
bacterias

SR-AI y SR-AII:
Expresados en la
mayoria de
macrofagos tisulares
(no neutrofilos ni
monocito s) ) SR-AI SR-AII SR-AIII

The class A macrophage scavenger receptor




Fidgor CG. Et al. Nature Review in Immunology, 2002:2
Nacanioras |lactinas tino C an Ja
Inrnunldad Innzez)

Lectinas de tipo C se unen
a azucares en una manera . Type |
dependiente de Ca | DEC-205
utilizando residuos de
carbohidratos altamente
conservados (CRDs).

Type |l

Langerin

pcscN )
Ejemplos de tipo solubles: Y
Surfactante pulmonar
(SPA y SPD), llamadas
colectinas

(colageno+lectina).

Dectin-2

DLEC

Al unirse a sus ligandos,
las colectinas se asocian a
receptores en la
membrana promoviendo la
fagocitosis

o Carbohydrate recognition domains A Triad of acidic amino acids

(CRD) or CRD-like domains Bl Fibronectin type |l repeat

——, Tyrosine-based motif for targeting I Di-leucine motif
" 1o coated pits and internalization
P @» Tandem repeat
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Inrnunicdzic Irirzez)

Familia de receptores
unidos a la membrana del
tipo lectina: de tipo 1
(posee varios CRDs) y de
tipo II (un solo dominio
CRD)

De tipo I: MMr, DEC 205
De tipo II: Langerina, DC-
Sign, induce proliferacion
de células T mediada por
DC.

tinas ting C

275 )z

Mucosal tissus

Lymphoid tissue

”\/\/’\
\/\f\/

hr Germinal centre —
(B-cell area)

T-cell area
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Principales mecanismos de
respuestas del sistema innato
contra los patogenos:
Inflamacion
Defensa antiviral

Abbas: Cellular and molecular immunology. 2012.
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Consecuencia de la The 5 Cardinal Signs of
respuesta inmune

Reaccion compleja

producida por el tejido

vascular ante la agresion:

infeccion, toxina, lesion

tisular

Funcion protectora
Controlar la infeccion

Fomentar la reparacion
tisular

Puede conllevar a:
Dano tisular
Enfermedad

Redness Swelling Pain Loss Of Func.

Abbas: Cellular and molecular immunology. 2012.



Increased

Protein and

TNF-o stimulates

Acute-phase Neutrophil
proteins mobilization body energy migration to lymph
(C-reactive temperature mobilization nodes and
protein, to allow maturation
mannose- increased
binding lectin) body temperature
= = x 7 = = = = = =
NS NS
Activation of . Decreased viral and bacterial replication Initiation of
complement Phagocytosis Increased antigen processing adaptive immune
Opsonization Increased specific immune response respanse

chemokine
receptor

Blood vessel lumen

Roitt 2011. Abbas: Cellular and molecular immunology. 2012,



Local Systemic Systemic
inflammation protective effects pathological effects
Endothelial:-cflls TNF, Brain Heart
Z . IL-1, e e TNF
NF, chergmes IL-6 NN ‘{Q\;&‘?) N
IL-1  TNF A S

IL-6 Endothelial cells/
blood vessel

4V
Increased
permeability

Adhesion
molecule

.............................. proteins
Bone marrow

Increased
Thrombus permeability

TNF,
IL-1, IL-6 IL-1,
chemokines | -6

Multiple tissues

\ p®
. Skeletal )
Leukocyte | muscle Insulin

Activation production resistance

Abbas: Cellular and molecular immunology. 2012.



Trirnunidzid Innzez: Fagociiosis

Principalmente por PMN vy

monocitos/macrofagos
Migracion y llegada al sitio de la injuria
Comienzan a ingerir detritus celulares,
bacterias y particulas extranas

Reconocimiento en parte por PRR o
receptores de patron de reconocimient

- <100 nm endocitosis, mediada por
clatrina

- >100 nm y multivalentes por fagocitos

- Una vez ingeridas forman los
fagosomas, los granulos citoplasmatic
comienzan a fusionarse generando
degranulacion y formacion de
fagolisosoma

Copyright © 2001 Dennis Kunkel Microscopy, Inc. / Dennis Kunkel



Microbes bind to
phagocyte receptors

Phagocyte
membrane zips up
around microbe

receptor

Microbe ingested
in phagosome,

Activation of
phagocyte
e / o A 2
Phagosome ‘-Ys"i:gm"
with ingested W
microbe  €nzymes

Fusion of
phagosome
with lysosome

Killing of
microbes by
lysosomal
enzymes in
phagolysosomes

Killing of
phagocytosed
microbes by
ROS and NO




Phagocyte| |iNOS | | Cytokines Fibroblast
oxidase (TNF, IL-1, growth factors,
Molecules IL-12) angiogenic factors,
produced metalloproteinases
in activated Reactive  Nitric
macrophages || oxygen oxide
species
(ROS) /
Effector Killing of | |Inflammation, Tissue
functions microbes enhanced remodeling
of activated adaptive
immunity

macrophages

Papel de lus
macrofagos
an la
Inrmunidad
Innata




Production of
Type | IFN

Type | IFN —-@S

Infected
cell

Respuesta

oy ¥
cNtiVira

Viral*

replication

Resistencia a la replicacion
viral (proteinas Mx)

Incremento de la
expresion de MHC I y de
presentacion antigénica

Activacion de CD vy
macrofagos

Activacion de NK (lisis)

Induccion de
quemoquinas

Recultamiento de
linfocitos

G-

IFNs induce expression'
of enzymes that
block viral replication

C I
. 8
‘Q w PN

receptor
: ;. Antiviral
#‘;’ '2?’ . state
Unlnfected R
cell H@(
TMx GTPases
TFKRO 1'2 5-oligo A ﬁ

- synthetase

Activation
by dsRNA RN 2
Activation Activation,
by dsRNA multimerization

Phosphorylation
of translation [ Oligo A
initiation factor ® {} °

Activation
of RNAase

Inhibition of viral
protein synthesis

Degradation
of viral RNA

gene express

Inhibition of viral

virion assembly

ion and




Lanier L, Clinical Immunology, 95:1, 2000 . Vivier E, Nature Immunology, 2008

Origzn v funclonas da las e2lulzas
[N

Representan entre 5-20% de los linfocitos
circulantes, 5% de los linfocitos esplenlcos
Expresion de CD56 y CD16, ausencia de CD3
Producen citokinas: IFN-y, TNF-a, Linfotoxina, IL-
3, GM-CSF, IL-5, IL-13, IL-10, IL-8, MIP-1a, MIP-
1b, entre otras.

Deficiencia de NK, infecciones virales severas

Resistencia contra L. monocitogenes, malaria, T.
gondii, Leishmania.



Actlvacion dae N

‘A Inhibitory receptor

(B Inhibitory receptor (€ Multiple activating
engaged not engaged receptors engaged
Removal of Ineffectilvef
Activating phosphates Activating Activating mroento
; inht : - phosphates
signals ~ and inhibition signals signals and inhibition

receptor receptor ]

Ligand _ Self class | A Virus inhibits
for NK cell MHC -self @ Wge) class | MHC
receptor peptide

(e g j expression

Virus-infected cell Stressed cell with
autologous cell (class | MHC negative) induced expression
‘ of activating ligands

NK cell 'NK cell activated; NK cell activated;
not activated; killing of killing of
no cell killing infected cell

stressed cell




Induction of MHC maolecules
Anti-angiogenic effect

Nature Reviews | Cancer
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Cal

~ Celulas Dendriticas (DC)

- Macroéfagos
+ Linfocitos B

Antigen
uptake

Dendritic cell

Antigen
presentation

Costimulator
(e.g., B7)

CD28

#\acrophage

Effector

Response

Effector
T cells

Killed
» ,Microbe

Antibody

(D

Naive T cell
activation:
clonal expansion
and differentiation
into effector T cells

Effector T cell
activation: activation
of macrophages
(cell-mediated
immunity)

Effector T cell
activation: B cell
activation and
antibody production

(humoral immunity)
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Innate immunity is critical to
@ Pathogen adaptive immune response

o
\‘ antlgen presenting cell (macrophage or dendritic cell)
cytokines
/_{ﬁ_ 12, IL-6, TNFar)
costimulatory
signals

naive T cell effector T cell

Tall- Ilk
rece ptnr;

recognize
PAMPS

@ Pathogen/antigen

| | 1
Innate Immunity Adaptive Immunity
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Resting DC

CN
- Peptide/MHC

Naive T cell

°'

Apoptotic T cell Anergic T cell

Mature DC

>

Naive T cell

+ Peptide/MHC
+ Costimulation

Undifferentiated T cells

o0

Effector T cells

Activated DC

:

Naive T cell * Peptide/MHC
» Costimulation
- Signal 3 (e.g. IL-12)

Immunological Reviews 2009 227: 234247



Luster AD., Curr Opin Immunol, 2002

Papzl da las Quimilocinzas 2n la
conzudon: inmunidzd
Irinzea /inmunidad 2deuiridz

Eventos mediados por TLRs, reclutamiento de
células dendriticas inmaduras hacia los sitios de
entrada de los patdgenos, traslado de estos a los
nodulos linfaticos en donde activaran a células T
virgenes.

La activacion mediada por TLR induce la liberacion
de quimiocinas a partir de los macrofagos
residentes y células dendriticas, reclutando
diferentes grupos de leucocitos



dendritic cell Activated ‘mature’
v —
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